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0 1 (D§%m(Dmmni^m 1 cD?g<^ies(fKiaiecD^tt:^j?!c>&7i^b. 02-04 {^^cds 

[ 0 0 4 3 ] 

14 d d 7? T ;^ 5 :^ ^ AS#S«(3) (4)^-> P> ^ ^ S7?rt$ S V^cD5j(i^-<-X (2)^ li ^ 50 
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[ 0 0 4 4 ] 

m t ^ ti'^ 7\< n ts <^ £P m ff^ m a ^ n t *5 o . ^ ii (5) © r^s . mm^~ 7.(2) 

CD T M tc m D # e. n tM 3^ 4^ > 7° (6) d; «3 ^ M M K-S (5) ^ ^ ^ -t^r ?> 4a § o icrj: 

o T § o jK ^ - X (2) CD T ffi JC S h ^ -7° ^< > ( 1 0) ;!)^ a ^ 2 n T ^ „ K IS ^ 

- X (2) h . S t( h :/ :5f > ^ (10) ® h ;^ -fv. H -r d; 5 li ^ > ^ 5P (7) i^)'' S it 

g|3 (8) *5 cfc Si ^ (9) ;!)^^ ^ P, n T § o 
[ 0 0 4 5 ] 10 

jK^ ^ - X (2) CD ± <fe « M (3) fi s -^^^ff^t&m^- 7.(.2)(D m fJJ © ;£ ft SMc {5 "T ^ ^1 
i-c . ftti 4fsi A^- S5{ - X (2) iz $5 § ffliJ S © ^ tr 7? IB] * f¥. J; 0 t tr M fw. b -r ^ 
±^«^!x(3)©jsji^g|itc?0 o T ff^fiSc^ nfcH 1 ±77 flf mglUii) ^ - iiti i)^ M m 

-<-X (2)©tfiW©^£ft § m 1 ±73 )J^tUgP(ll)©tu Sd -yiBgP©tt7?©}fi» L/tfg 

^> tc {fi -r § t t> t;: s fa :?)^' jBt ^ — X (2) © Ml* SMC t3 it ^ m i ± /i Si m (i i) 
© ijO" fill ii ftP p> :£ /i ic pJT ^ £E SI n ^Mc fi M § -5 . ± <fe « IS (3) © iSI* nP fc 
Ttf^fiSc^tifcm 2 h^ilim5-|5(i2) ^; . ^1 h;^flimJfP(ii)t-«3it Si»IS^-X (2)© 

M fill e Sine # ft -r § ^P 5?^ ffi^ T ^ © m 77 ic F}f ^ © jA ;?3^ 0 % o T ?B fiSc $ ti pjf s ^ > 

o il -eti 2 0©a5 3 ±77PmgP(13)i:^fl^Tt/^^o SB 3 ±77lJ^^ffig|5(13)©]HiStC. ^ tl 

^'ni^ii 7j b o5t«Sf^;?j^T<feS fi(4) S-a- ^ nfc ^m©3^^n(i4)7i^^^ 20 

st^-^-x(2)©T^s«(4)tt. Hi K77^tBrfP(ii)©tu3nftfi4isi3P . mz tysmia 
3P(i2)©if)3L]ffiiffi{3P ^ icm^ d; o icjBi&-^nr^f7.tjyj\kKii¥if^m.mv<(Dyy3Btiit^ii5) 

^#x.T*5D> K>7lI^mglKl5)Kj;oT±^««j(3)©|g 1 ±^PmglUll)rttm2±^ 
ffigp (12)rt ,h D $ -tJ: 6 tiT i/^ § o ± # M *g (3) i± . T 77 IJs^ t±l @P (15) © M ^ 

jj \n\ <D ^ m ^ i]km ^ ~ :^ (2) (D ±m ic m a ^ ^ mm'R (16) t)^ m n r i-^ ^ o ? 

^ K^S«(3)ic h7Jiim2P(ll)(12)(13)t3d; T77iim0P(15)^)ffitt § ^ o icmm 
(D Rmy^il7):b^B!^^ nr ^ o K^,)S+M(4)tc m 1 ±>?B5imglUll)*3 tfm 2 ±>5- 
P m gp (12) ic ;te it ^ - X (2) © M ft'J :fe ft gp ic f4 iS -r ^ ii-fi gp ^ aS(^ - X (2) © K f^n K 

mn ^ ^mm'/i(i8)f)^mh!)L-$ nr ^ a ^fc. ±TM^M^fi(3) (4) ?o tt ^ tt^ ui mgp 
(15)© liOttisefiJ^^^ic a . ^ timm.(DiKm.^kii>7\ci9}f]K yy ini pa pi * t ± 30 

T rti!' ^ M « (3) (4) ^ K M -r § d; 3 tt^ jjg 5 n T (/^ § „ 

[ 0 0 4 6 ] 

St ^ - X (2) « )7j<; -r ii5 ^ « « (3) (4) © 5 t. © ^> ^ < t t i/^ -rti - 77 © # M s « 

> (D ^ Id ^ ^ \^ tern :5 o U m ^ fi -4- ^ T ^ ^ 1^ ly ~ iy > ^ - h -fy^ h rj: (;) 

s M <k m u (3) (4) it . T }i ^ - L.-^^^ iy~ y zy— h <D ^ 5 u m ^mm L T ^ 5 H ^ n 

TU^S„ rsis. —yj(D^mm(Dfyf:i'^TflB.-^L,'/ly~i^yif^iy-h^^'b^^m'^. ftfi77 
©^Bteti T ;V ^ ^ "i? A-^ f:. ^ § , ^LT. ±^S4S(3)©±7yilgmaUii)(i2)(i3 

)©T77 ^©r^ P ;&^T^«*g(4)ic d; 0 S^'sn^ ^ t ic . T^Mtg(4)©T73 UimgP(i5) 
© ± 7j ^ © li P ± ^ S « (3) (c d; D * y^'^ n ^ ti i: ic d; 0 . iP m M (5) JT^ jig ^ n T 

^ o 40 
[ 0 0 4 7 ] 

« ]S ^ (6) (± . S5( ^ - X (2) ic *3 it § ffi {||J ft §P © K rtn ic . C (20) ic d; D ^ D ft 

it e. n T *j D ^ iM « 4^ > 7° (6) © m p (6a) T ^ M IS (4) © - 73 © K M 7X (18) ic m M ^ tl 

. iSBP(6b);?)^T<fe««(4)©ffi/j©MM5^(l8){;:ffi^^tlTl/^^o *5 . tM3S4^ 7^(6) 

© \-.m t mm ^ — :^ C2) (D T m t (D m a . ii ^ — ;i/ t- i^ d: d ^ it ^ n t § „ 

[ 0 0 4 8 ] 

isd 2 ~ N 4 ic f d; 5 ic , M'^ h ^ y :^ y ^ iiO) . ¥ rfn" 6 M T K^SIk (4) © K 

77 IJ^mSP (15) d; 0 i£*J77 fS] tilMi/^tf Rff^ 0 . T77 IJ^mSP(15)^f*/)'!ii#l h ^ 

> ^ (10) |Aj fiB L T i/^ § o M^l^ h ^ -y 7° > ^ (10) (i ^ ± ffi ic 5 o W S * "T § r ;l/ ^ 

- i:^ 7' U - y - h © la S 3P ^ P^? v-^ SP ^> ^ T 7? fc P m -tJ: S ei ic ^ 50 
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fc o T- 0 ^ t (D m ^. y jj ic \hi -D T m ic mm l t ^ . s fc . h y y ■$( y 
^ (10) <D mm (D^^L^^r^ic. ty^Kmia Lfdm^czDf^'^mm ^ nn^^o h ^ v v 

4^ (10) ® Kii'S M I I © JSJ M 1 |p] ^ 7 > S>'(10a);^3^'^'» ff^fiic ^ n T fc 0 ^ t 7 ^ 

> iy (10a) ® M m W PI » ^Mc a . ± 7? ^ m L o S5( - X (2) © ^- W ^,13 cD ffi [S 46 7v 
(19) K 46 A tl 6 n § lit fi 46 /n (22) - f* Jf^ 5 tl T -i> o 
[ 0 0 4 9 ] 

L T , ■(>/. B tfe 46 ;a (22) iKia ^ - X (2) © 7^ tJ liii) 4{S O ^v. B 46 /< (19) T 7j ;^)^ 

n T ^ »a (2 1 ) /b'; }fi }i 7^ ( 1 6) © J?- k tc ffi fg -r ^ j; 3 . s i^^? b ^ >y :/ ^ > i' ( i o) h" ^ s #i 

(4)©TfttiJ tc fiBS^ n/c^^^MT'. ^1-^ ^ :7 >>'■(10a);^3^'-?■ ©±lSJ © 5 3 WS-SrfiJffl L T T 
^ « 1g (4) 5 3 # ^ n T I ■> § o #J h V -y 7° ^ > ^ (1 0) . T # « (4) © T 73 IJi m 10 
(l5)©J6^;(l5a)tCJT$JiSc^nfc|gSSc©}£M7X(23)^/r LTs T li m ^ ( 1 5) kSl ^ "T >S: 
i^^ i|i M j1 ES (5) fd iffi C $ -y: n T l-^ ^ „ 
[ 0 0 5 0 ] 

P > ^ (7) « . ± 7? {C U0 m b /J^ O T 7? P L fc: ;b 5 - -> A -M ^ > * {* (24) 

> ^ *#:(24) ©Tif^ Ifl n ^ P^iS-r r 5 - >> A5ajS^(25) i; 5?)^ e> * § o ^f>':i'2t: 
f* (24) *5 j; is +S (25) a ¥ ffi :^)^ 6 M T ^ 7j InUC S S ra Jl? "C- ^ o 
[ 0 0 5 1 ] 

^ V ^ A^W (24) i± . K rfn' 5 M S ^ § T ;V ^ -i- A U - i^' - h © Jsj e 3^ 
^l^t/^/£g|5^^^±73tc|Jim*-&§c:i:Ji:cfeDfl5)iSc*nfct>©-e$.»3. ■€-©J^^a±73Jo(Rl 
-3 T [Aj M M *4 b T 1/^ § o S /£ ^ ^ (24) © ]I eg © 4j .L^^^ t . T /i K ^ b fc 3S 20 

e (26):^^'H?jS ^ nx S „ 3? V ^ *{4:(24)©T!ifB{PTH P©)aH{ca^^lB]^:7^:/ v^(24a);^)^^ 
— ie if^ ijg ^ n T 43 D s 51- IB] t :7 ^ > (24a) © M ntil' fflO U%\^it. T 7j ^ t±i L o Sfe 
— X(2)©{a[S?;(i46?t(i9)©5?.M!|^h'5^y:/^'>'^ (10) © (4 fg 46 m (22) K 46 A 

n 6 n T ^ 1/ Wit a 46 ( 1 9) t TO 46 A ti & ti § fit s 46 /n, (27) ■wicmiH-^nx^^^ 

o 

[ 0 0 5 2 ] 

JS (25) (± . K rfn 6 3 M IB ^ W § T 7P ^ — 'J' A y^' U — > ^" >/ — h J; D D . ^ © 
fc^->3 |H] ©5$ (±m 1 4o J; t>'^ 2 ±77Bi mg|i(ii)(i2)©ii'i|g|irn1 ©PpI PB <i; D ft < ^ o T 

§0 ^/i. (25) ©Mtt 73 l^t] © ti: . ^ > ^ 2fs{* (24) © [Pi] ^ :7 V V (24a) fil *o 

Ijutt M f.mm © fSH ^ b < ^ o T t/^ § o Src. S^S(25)Kait §±<fe«^(3)©j£M7X( 30 

16) t >r^,is-r § sp^> tc a . jS }ffly< (16) jc '3 A ^ nrt$»M/< (28) aim/< (i6) jI b 

§ J; 5 cm i: Im] .L^ ff^ ^ n T t/^ -g. o jS il 7X (28) t± H Pfi ^ ^ n ^ © 'e t± -fe o 

is ^fi (25) {i: ?o ^ jS M 7X (28) © JFO SMC t± . ± 73 [^i] -3 T t:^ 73 1*1 73 ffi f4 b S 
(29):<)^^JS t) fc r ■ » IC m )£ tl r :i3 O . ?l3S«(29)©^4Sli: W S tlT gfl P (SD/J^ff^ 

fiScsnrv^^o s /c. ja^s(25)©£trni3ifigttPtc n i 43 j; ^ 2 ±yjif spd 
1) (i2)©i|j}sp j^^tti^ 0 ^ ^ (32)5^^^]S ^ nri^^o 

[ 0 0 5 3 ] 

^ bT. D A*(32)rt(il® 1 tsJ^Zfmz ±7^)J^^±JgP(ll)(12)©4^§P/J^^«i) d; 5 til . 

S « (25) ± <fe B « (3) ± fC ffi H ^ n . 5 B fC ffi S * m (27) ± T irfj <fe S +S (3) (4) © fu 

ttr3^ 46 7X(l9)fcM?nT3^iE(26):^)^jaM7X(16)©:^±te:{u«-r § J; -9 ^Sf > ^ 2^ i*: (24) 40 

io"^ mt& (25) t ic mm ri Tc v<m-v . s (25) 7b~^ -f- © t b © 5 5 « ® ^ ffl b t k ^ js « (3 

)tc^5ft^n^tJ:fc{c, ^ zy ^ A^Pfi (24) (D^\u]^ y ^ y i/ (24a) ^ © K rti" © ^ M P 
^ ^ij ;g b T )g ^5 (25) 5 ^ fij- 5 n T § o C 5 b T . Ut^ !M ^ ^' gP (7) /o^^ ^ & n T 1/^ § 

t ^ i|J m ;<)Wjn ^ s ti T 10 ?S b ^ iij iiJ ^ }^ A ^ -t± T )± h # j; § Jtr i|J m iin £S (5 

XDmm^Wj \\-.L ^ ^min t ^ -:> ri^ ^ o ^ fc . ?s ^ :^ ^ rfi5 (7) sp ^ spj © *|j ?g ^ a 

n T 43 < d i: K j; D ^ ntP m fi"^ M 'J^^ fc m (D 1^ Mi H)] ^ (D i& ^ m ±-t ^ ^ t t'' f^i m ic rj: :^ 

o 

[ 0 0 5 4 ] 

5I'fa3P(8)tt. T^Sfi(4)©TS{c43tt^ K ^ S « (3) © -7^ © lg 3 h 7? Bl^ ffi SP (13) © 50 
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m 2 h 7? p m SKI 2) o — 2P ^> ^ ^ t? jc 5 . T ^ - ^ L.m (D :2 }\y - h vimmy 4 y (3 

3) ;?)-^ ^ d ft 5 n T *5 D ^ C tl j; D ^ - X (2) © K r^n' (c , ^ mMJ^ i5) (D — ^ n ts 
d icm Mik (9) h2 C ti T § o 
[ 0 0 5 5 ] 

r«?^itii^rlia^StS (Die *5i^T . ?^iPMMK5 (5). m^^^ h "7 y y" ^ y ^ (lO) ^ ^ tfm^ ^ > 

^ (7) O ^ > -f4>: (24) t A ^ n T <1J £|J M £D fi (± . H 2 ~ H 4 f iffi -ffli © ^ 

m IC *3 1.^ T , li ^ ^ > g|U7) © y A<Pf- (24) \H (Dm rfn' . fti (25) (C § tfl^ S -te (29 
)^iS®IWn(3l)cfc 0 fe±73fc{AiH-r§<i: 5 ^Ml?$)§o 
[ 0 0 5 6 ] 

±jai L fcrSf^is:fii{iasK(i){is fc ^ X. — H^^-r § y 3 ^T^ftiSP . ^^v 

n > 2|s; 215 {c Ft^ S ft ie IS tj- e> n fc -xVy 7. y° U 'ikW t ^ iM ^ fz / ~ y-M^'^-V ^ }V :3 > 
\£ jL — ^ ic$5h^X . y A^i^ni<D y ^y^ic^^^ CPU(S) i^mn-F'^i 

n"n ) t)^ mi^ ximmmm (\) (D m mm^ (5) (D ^ m m (8)ic ts r mm^~ y^(.2}(OTm icm 

J: 0 ?^ £fl M iP m M (5) lAl ^ fi at 5 -t*: e n § o C P U (S) B 58 -li B ti fc (i . T <fe S 

«<(4)^^Tnri|iM{cf/^^^o -^LT, i1ii|JfS^^\ ?;)i|iM3mm(5)^MS b TiSia2l5 (8){C 

H § * T CD Tol ic , ^ IS CD § ;^3^' ± F ^ M tt? (3) (4) ^ ,« T ic J5( #Ji $ tl , # ic m 

gp (9) *5 T T # M « (4) *5 J: t? si( ^ :7 > (33) ^mrmm^n. (Dm^nMimt^nm 

[ 0 0 5 7 ] 

d , J^J ^ - X (2) ?r ^ fig -r § 6 ^ ft -r ^ ^ 2 CD ^ S K (3) (4) m ^ Sffi L 

CD 1^ ffl l,^ fc y ^ >y X CD m e 7- /J^ 5S # L T 1/^ 0 § C i: /j^ M R il ^9: -r? T . m <^ >K ^ 
g H ( 1 ) CD ?^ £11 iS M K5 (5) lAl (c S 1? /ji L T *5 0 . d cD J: 5 ^ S :^)^' SP i: — |g- iC 
mifli£S(5)l^^}5ttrL^ d ^ So oCD^^, fi} i|J jS * CD S. . ^ * cD m ;j t j; D , T 

(4)(D K;^ii tngl^ (15)(D)Sli (15a) (c ff^ |jSj ^ tl fc 3S )1 ^ (23) ^ }1 X m'W) h ^ y y 

y ^ iioyn^lcm K -r -S. o M h ^ >y ^ >' ^ (lO) ^ . SP m cd »ft ti (i; a. i:' M cd 
i^ti«jS3l7v(i6)^a'5 T?^iP«afflisS(5)rtiCR§ c t ^ < . !|tJ h ^ -y > ^ do 
) lAl h -y :/ 2 n S o b :^)^' o T . S #1 ;?>MM 4^ > (6) cD Ji i!J ic PS * ^ d J: S . 
fjg ±1 .1-^ > y (6) CD n fft T K/ iK 2 n S o 
[ 0 0 5 8 ] 

jS:*3. ±3ie L fzmn x^mmmmcDit . ^ -y y if ^ ^ n y -y y if \^ ic ^^m ^ n tc ^ 
y if [^]icmm^ ftmn^mffuf^K nkm^- y^C2)(^^^mm (s) tc ^ eg tc g m ^ i± a n 

§ C t S o 

[ 0 0 5 9 ] 

± id * ffl fl5 Si 1 til *3 1/^ T . S{ ^ 3? > (7) {± . i^m h ^ y y i^ cio:) <D X it ^ 
< s >K - X (2) ± CD ffi CD M 1^ * ^ m fc it a tl T t/^ T o 

[ 0 0 6 0 ] 

'^miBm 2 

[ 0 0 6 1 ] 

0 5~H7^^^MJ^S6 2(Dm^^ii^^^SBcD35gP^.T^t-o 
[ 0 0 6 2 ] 

(ii)rt m 2 _h;7 )i0mgiui2)rt ^ b $ ^± \-^:^mm^^(i5)i>imfti^ nx ^ ^-r, 
mmm(5)it±^Mm(3-)(Dm i :^^um 2 ±.y:imtii^(n)(i2)(Dmm^^yy(6)tits^M 
m(Dii^mmic:^i-^xmwnx^^^o ^ <Dmwn^'A^(4o)x^<-t o ^/c, T<fe«+fi(4)ic 

. m 1 J; H 2 K 75- P m 215 (1 1 ) (1 2) *3 § i& t;/J n 215 ^> (44) fflij cd iisi 215 iS ^ S <i -5 
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)S R T ,+f (41);?)^ JT^JiSc 5 ^ ^ ±<kmmC3)lc . )SRT;j iimSP (41)<D^ui^ 
icmrj: ^ ^ V IC'MK h 7? m (42) m ^ n T ^ . 551 R T .7? If m 5P (41) O h 7? ^ O FtS 

I I (± ± ^ M *x (3) tc J; D a n § ^ ^ R ± 77 M m 01^ (42) © h' 77 ^ ® I t (± h' ^ M 

« (4) j; 0 a ;bUl T *5 0 . C n j; 0 <^ SP ?S 3 (5) © — gt' 57^ B ItK ^ tl T § o fei R ± 

77 m (42) « ;t gp 43 T « ± T # M *g (3) (4) « iji m ^ n T *5 6 f\ c o m 

MSa (5)CD}^ i3ntfP53H40) i; 75: o T (/^ ^ o ^ fc. ift IS ^ - X (2) © T <fe JB « (4) tC . iSS ffi R 
h 77 li to (42) ®^4fs{a5^S(i*i-^-X(2)cDTffi{i:P;gn^-&§2oa)^imy< (43) 1^ fig ^ 

tl T t/^ § o 
[ 0 0 6 3 ] 

)K - X (2) (D T llj t-C 4b § ^ R T 77 IJs^ m gp (4 1 ) fia to T- S gP . ST ffl ( 5 ) O j^i 10 
•WngP^^- (40) fC ETuC? 2 oOiffigP^MC^ -(ir § iSMgP^t (44);?)^. M }* M 5^ (43) lil £§ § J: 3 {C 
S ^ * n T (/^ ^ o j1 jffi gP « (44) © ?jtt ES if ffi W « ^ (li iS jffi lis (5) CD R K 7^ if tti gP (42) <D 
?jitm»Trfn"a=fc D feT^^ < * o TV^§. S fc. J$(^-<-X(2)±tC ffiagPM(44)cD±77 

fu H -r § J; -5 lcm>M^ > ^ (45) /j^" M ^ ^ n T 1/^ § o 

[ 0 0 6 4 ] 

M M gp «- (44) « . ± M (c 5 5 M M * ^ -r ^ 7 5 - i:. y 1^ - y - h ® a gp ^ 

P^i^fcgp^>^T77f;:PW^-&^o tic ^ Die)S^nfct^Dt?^5D^ •?-©JSS{iT;^tc[Ri:^> 

o T M iC m J4 b T ^ o ^ fc. jffi ii gp M (44) © iE S © rti gP IC ±yj ic^m L feme (46) 

:?)^^ff^)jJc * nr ^ „ ^3igp#(44)«. T-iBj:<)^e,>iTi£^77[H]{^:Mi/^MP3?gi?. ^©M*(± 

±^«fe(3)(D5aR±7j IimgP(42)0 5tSSgPP^®P^f!B 0 t> S < ;!)^ O T <fe « Ifi (4) © ® R T 20 
77 B^mgP (41)©$fe4|B}gPfig© fffllS J; D fe^. < /SroTfeD. f*i M ii (43) ¥ ffi MTBM 
gP fi- (44) ie fV/. H -r ^ J; 5 ^ o T § „ a jfli gP *J (44) © T iiS PtS P © H t 51- (fO t :7 ^ 
> >>• (44a) :^)^" — ff^ fig ^ n T *3 D . ^ [fu ^ V (44a) © M It l^lii « gP {± , ± 77 ?^ 

ffi L /j^ o iK - X (2) © fu B I* 46 7^ ( 19) K i6 A ti 6 n ^ ?a ^ © {y: B i6 m (47) /j^ ■ {* 

til ? n T i/^ § o 

[ 0 0 6 5 ] 

^ L T . ffi IS i6 m (47) mm^-:^ (2) © i£ H m iffi gP ^ P^^ l.^ tc iiL [S i6 7^ (19) IC \< 

;?3^ 6 a $ n T . ^ a gli >W (44) K ^ « ^ (4) © K rfn K fS $ n ^ c: © ^ si -e ^^l- |m] ^ 

>>■ (44a) ^ © ± iB © 5 W H ^ ^'J ffl L T T ^ M ^5 (4) (C 5 d M ^ tl T ^ o 
[ 0 0 6 6 ] 30 

Is^ > (45) s T ffi ^ ifim^ -k-t )V I^f V- 'J y zy ~ b © JSI e gP 

^l^i.^/cgP5)-*±77ti:Bim$-^i:§c: i:^cJ;D^^fiic^nfct©■r■&0^ •?-©;gJMa±77t<:|Mi 

-5 T M « f4 L T 1.^ S o * . IJs^ ^JM > ^ (45) © IH ig © Ffi .L^ gp T 77 ^ ffi L fc 
(48);?)^Jf^ hK^ tlT t/^ § o ^Jd(48)(i^fflgPfi-(44)©^Sd(46)©*±tC{iLB LT V>§o m>M 

^ y ^ (45) . ¥ ffi 7^-^ B m T tr /j Inj ic S S P3 JT$ s ^ © S ^ « T 4^ « (4) © M R T 
77B^mgP(4l)©5feiisigP[?g©rhBI5B J; D feS < h^S«((3)©ll i J; rJ'M 2 h77PmgP( 
1 1) ( 1 2) © ^ ii-iil gP Pol © PpI pa J; D 5iS < 5S: T 4o D . R ± 7^ flf 01 gP (42) ^ ^' tl. M T 

MiigPM (44) tCfitS LTl/^^o \m'M^ > (45)(D-fi^mn(DmmiCli^\mi^ y >iy(4 
5a) /O^ — f* jr$ sic 2 n T *5 D . ^InJ ^ 7 ^ > >>^ (45a) © iju [95 W « gP ic ^ T 7V IC ^ m L 
0jR|^--^-X(2)©;£;&M*igP©{attZ^b467X(l9)(cffi?46Ane.n^ffitt?^46m (49) y?)^ — f* 40 
fC :H-J fig ^ 4a T 1/^ § „ 
[ 0 0 6 7 ] 

•?• L T . -(jiBr5^46 m(49):^j^^S5tSa--^- X (2) © i£ ii5 ii!^ gp © fji B 46 ?X (19) ± 77 & M 
^tlT. P^E^ y ^ (45):6^±<fe«*g(3)©±ffifciBtf © ftl 5^ |nj * ^ > v^' (45 
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BASIC-ABSTRACT : 

NOVELTY - The liquid-cooling heat radiator has a 
coolant channel (5) formed between the aluminum 
plates (3,4) of heat radiation base (2). The coolant 
in the coolant channel is circulated in the coolant 
channel with the circulation pump (6). A foreign- 
material trap tank (10) is joined to the lower 
surface of the heat radiation base. A connection 
hole (23) provided in the coolant channel and the 
foreign-material trap tank lead to the heat 
radiation base is formed. 

DESCRIPTION - The heat radiation base has an 
aluminum plate of two sheets mutually joined to 
laminated form, and the coolant channel formed by 
bulging of aluminum plates. An expansion tank (7) is 
provided in the upper aluminum plate of the heat 
radiation base that is not bulged upwards. The flow- 
path cross-sectional area of the lower bulging 
portion (15) for foreign-material trap of lower 
aluminum plate is larger than the flow-path cross- 
sectional area of the upper bulging portion (11) for 
channel formation of upper aluminum plate. The 
liquid-cooling heat radiator is mutually brazed 
using brazing material provided in the surface of 
the aluminum plates . A heat generator is in thermal 
contact with the heat radiation base by the heat 
receiver. INDEPENDENT CLAIMS are included for the 
following : 

(1) electronic device that includes exothermic 
electronic component that is in thermal contact with 
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the heat radiation base by the heat receiver; and 

(2) notebook-type personal computer (PC) that 
includes a main structure that is in thermal contact 
with the heat radiation base by the heat receiver. 

USE - For radiating heat emitted by heat generators 
such as CPU of notebook-type PC, two-dimensional 
display apparatus, exothermic electronic component 
of electronic device like projector, etc. 

ADVANTAGE - The performance decrement of the pump by 
blocking of foreign material in the sliding portion 
of the pump is prevented. The decline of the cooling 
efficiency can be prevented, even by decreasing the 
number of coolants, if surplus coolant is provided 
in the expansion tank. The heat radiation bas 
excellent I heat radiation efficiency can be 
manufactured easily . 

DESCRIPTION OF DRAWING (S) - The figure shows a 
sectional view of the liquid-cooling heat radiator. 

Heat radiation base (2) 

Aluminum plates (3,4) 

Coolant channel (5) 

Circulation pump (6) 

Expansion tank (7) 

Foreign-material trap tank (10) 

Upper bulging portions (11-13) 

Lower bulging portion (15) 
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